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ABSTRACT
Introduction: Diaphragmatic Mobility (DM) is an essential component of breathing 
cycle and this varies accordingly to different positions. Traditionally, Breathing Exercises 
(BE) were encouraged in upright position to enhance its effectiveness. This study aimed 
to investigate the effect of Diaphragmatic Breathing Exercise (DBE) and Volume 
Oriented Device Incentive Spirometry (VODIS) exercise on DM in Semi-Fowlers (SF) 
and Right Lateral Decubitus (RLD) positions. Materials and Methods: This cross-over 
study involved 58 healthy male volunteers. All subjects performed DBE and VODIS in 
SF and RLD position in two different days. DM was evaluated using Real-Time 
Ultrasound B-mode in which transducer was placed to detect left portal vein and the 
readings were taken at a point of normal inspiration and deep inspiration. The best of 
three measurements was chosen for final interpretation. Results: The data was analyzed 
using Paired-T test and One-way ANOVA Repeated Measures. The results showed that 
the DM while performing quiet and deep inspiration in each position obtained significant 
value (p< .05). SF position accomplished to have greater DM compared to RLD position 
while performing VODIS (p< .05), however there was no significant difference obtained 
in DBE when compared between two different positions. Conclusion: Both types of 
breathing exercises produced greater DM when compared to quiet breathing. However, 
the VODIS promoted better result of DM than DBE in both positions. It has also been 
suggested that SF position offered better DM compared to RLD while performing these 
exercises.
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CHAPTER ONE 
INTRODUCTION
This chapter provides the fundamental information about the study. This section 
includes the interrelated discourse between the background of the study, problem's 
statements, and rationales for the study. It includes the general and specific objectives, 
hypotheses, assumptions, limitations and finally the statement of the definition of term 
was defined operationally for this study.
1.1 BACKGROUND OF THE STUDY
Breathing is a natural process, and it is mandatory to humankind. It is a process by 
which the ventilatory pump creates ventilation, involving alternation of active inhalation 
and passive exhalation phases (Hough, 2001; Oxford Concise Medical Dictionary, 2007). 
It consists of a complete respiratory cycle of oxygen intake into the lungs and removal of 
carbon dioxide to the atmosphere which are created by the presence of the pressure 
gradient between the intrapulmonary and the atmosphere pressure and vice versa (Tortora 
and Derrickson, 2006).
The pressure difference is obtained from the activities of the respiratory muscles 
especially diaphragm which plays a major function in inhalation and exhalation process 
(Moore, Dailey and Agur, 2010). The contraction of the diaphragm creates negative 
pressure inside the lungs and lowers atmospheric pressure, which then allows the air to 
flow into the lungs while relaxing this particular muscle creates higher intrapulmonary 
pressure than outside and thus initiating exhalation phase (Moore, Dailey, and Agur, 
2010; Tortora and Derrickson, 2006). Consequently, the air flows out of the lungs until 
the pressure gradient becomes normal. The movement of the diaphragm to descend and 
ascend from the point of inspiration to expiration is known as diaphragmatic mobility 
(Toledo et al., 2003 and Yamaguti et al., 2010).
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